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TELECOMMUNICATIONS SYSTEM 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the above-identified application as follows: 

IN THE CLAIMS : 

Please replace claims 3-7. 9-10, 13, 17-19 and 21-25 as follows. 

3. (Amended) A method according to claim 1, further comprising formatting the 
signalling information at the first gateway into a format suitable for transmission over an IP 
network. 

4. (Amended) A method according to claim 1, further comprising transmitting the 
formatted information from the first gateway to a second gateway over an IP network. 

5. (Amended) A method according to claim 1, further comprising receiving the formatted 
information at the second gateway and recovering therefrom the original signalling information. 
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6. (Amended) A method according to claim 1, further comprising transmitting the 
recovered signalling information to a second signalling point. 

7. (Amended) A method according to claim 1, wherein the signalling information being 
associated with a subscriber-to-subscriber voice or data traffic channel carried by a first 
transmission network. 

9. (Amended) A method according to claim 1, wherein said signalling points between 
which the user call information and the signalling information is transmitted are switching points of 
the telecommunication system. 

10. (Amended) A method according to claim 1 and comprising transmitting signalling 
information between said signalling points in part via a packet switched signalling network different 
from said IP based network, signalling information being converted from one format to another at 
the signalling network interfaces. 

13. (Amended) A method according to claim 1, wherein the signalling information 
transmitted through the IP network comprises signalling information associated with call set-up and 
call termination in the first transmission network of the telecommunications system, 

17. (Amended) An apparatus according to claim 15, wherein the gateway device is a 
standalone device. 

18. (Amended) An apparatus according to claim 15, wherein the gateway device is 
integrated into respective signalling point. 
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19. (Amended) An apparatus according to claim 15, wherein the gateway device is 
coupled to the IP network via respective Internet Access Server (IAS). 

21. (Amended) An apparatus according to claim 15, wherein the gateway device is 
coupled to respective signalling point via PCM or TDMA links. 

22. (Amended) An apparatus according to claim 15, wherein the gateway device is 
provided with conversion means for converting between: the ISUP messaging format and the SIP 
messaging format; an H.323 messaging format and the SS7 call set-up format; ISUP and a network 
access server control protocol; or between ISUP and a voice-over-IP control protocol. 

23. (Amended) An apparatus according to claim 15, wherein the gateway device may be 
provided with an interface for tunnelling SS7 application part messages over IP. 

24. (Amended) An apparatus according to claim 15, wherein the gateway device is 
arranged to determine the IP routing address for a received message or series of messages from one 
or more of: the Signalling Link Selection + Service Information Octet; Subsystem number; and 
Global Title Translation. 

25. (Amended) An apparatus according to claim 14, wherein signalling information is 
associated with a subscriber-to-subscriber voice or data traffic channel carried by a first 
transmission network. 
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REMARKS 

The Examiner's attention is drawn to the amendments to the application made in the 
Preliminary Examination Report, and for the convenience of the Examiner the following items are 
submitted with this application. 

A) International PCT Publication 

B) Preliminary Examination Report 

C) PCT Demand 

The above changes to the claims have been made to delete multiple dependency of the 
claims, to round out the scope of patent protection being sought, and generally to place the claims 
in better condition for examination on the merits. These changes have been made in accordance 
with 37 C.F.R. § 1.121 as amended on November 7, 2000. 

Respectfully submitted, 

Burns, Doane, Swecker & Mathis, L.L.P. 




Steven M. duBois 
Registration No. 35,023 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 

Date: March 22, 2001 



-4 - 



Application No. UNASSTGNRD 
Attorney's Docket No. 027566-025 



Attachment tn Prf^lim marv Amendment dated March 22. 2001 
Marked-up claims 3-7. 9-10, 13, 17-19 and 21-25 

3. (Amended) A method according to claim 1 [any of the preceding claims], further 
comprising formatting the signalling information at the first gateway into a format suitable for 
transmission over an IP network. 

4. (Amended) A method according to claim 1 [any of the preceding claims], further 
comprising transmitting the formatted information from the first gateway to a second gateway over 
an IP network. 

5. (Amended) A method according to claim 1 [any of the preceding claims], further 
comprising receiving the formatted information at the second gateway and recovering therefrom the 
original signalling information. 

6. (Amended) A method according to claim 1 [any of the preceding claims], further 
comprising transmitting the recovered signalling information to a second signalling point. 

7. (Amended) A method according to claim 1 [any of the preceding claims], wherein the 
signalling information being associated with a subscriber-to-subscriber voice or data traffic channel 
carried by a first transmission network. 

9. (Amended) A method according to claim 1 [any of the preceding claims], wherein said 
signalling points between which the user call information and the signalling information is 
transmitted are switching points of the telecommunication system. 

10. (Amended) A method according to claim 1 [any of the preceding claims] and 
comprising transmitting signalling information between said signalling points in part via a packet 
switched signalling network different from said IP based network, signalling information being 
converted from one format to another at the signalling network interfaces. 



J 



Application No. UNASSIGNED 
Attorney's Docket No. 027566-025 

13. (Amended) A method according to claim 1 [any of the preceding claims], wherein the 
signalling information transmitted through the IP network comprises signalling information 
associated with call set-up and call termination in the first transmission network of the 
telecommunications system. 

17. (Amended) An apparatus according to claim 15 [claims 15 or 16], wherein the 
gateway device is a standalone device. 

18. (Amended) An apparatus according to claim 15 [any one of claims 15-17], wherein 
the gateway device is integrated into respective signalling point. 

19. (Amended) An apparatus according to claim 15 [any one of claims 15-18], wherein 
the gateway device is coupled to the IP network via respective Internet Access Server (IAS). 

21. (Amended) An apparatus according to claim 15 [any one of claims 15-20], wherein 
the gateway device is coupled to respective signalling point via PCM or TDM A links. 

22. (Amended) An apparatus according to claim 15 [any one of claims 15-21], wherein 
the gateway device is provided with conversion means for converting between: the ISUP messaging 
format and the SIP messaging format; an H.323 messaging format and the SS7 call set-up format; 
ISUP and a network access server control protocol; or between ISUP and a voice-over-IP control 
protocol. 

23. (Amended) An apparatus according to claim 15 [any one of the claims 15-22], 
wherein the gateway device may be provided with an interface for tunnelling SS7 application part 
messages over IP. 

24. (Amended) An apparatus according to claim 15 [any one of the claims 15-23], 
wherein the gateway device is arranged to determine the IP routing address for a received message 
or series of messages from one or more of: the Signalling Link Selection + Service Information 
Octet; Subsystem number; and Global Title Translation. 
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25. (Amended) An apparatus according to claim 14 [any one of the claims 14-24], 
wherein signalling information is associated with a subscriber-to-subscriber voice or data traffic 
channel carried by a first transmission network. 
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Signalling in a Telecommunications System 



Field of the Invention 

5 The present invention relates to signalling in a telecommunications system and in 
particular, though not necessarily, to the transmission of signalling data associated 
with voice or data calls. 

Background to the Invention 

10 

In a telecommunications system, signalUng equipment and signalling channels are 
required for the exchange of information between system elements or nodes. In 
particular, this intemode signalling informs the nodes of what is to be performed 
when a telephone or data call is to be set up or released in so-called "circuit- 

15 switched" connections. Modem telecommunications systems now largely make use 
of Common Channel Signalling (CCS) whereby signalling information is 
transmitted on one or more dedicated signalling channels, distinct from the channels 
used to carry actual user information (e.g. voice or data). An important feature of 
CCS is that the same signalling system may support services in a variety of existing 

20 telecommunications protocols, e.g. Public Switched Telephone Network (PSTN), 
Integrated Services Digital Network (ISDN), and Pubhc Land Mobile Networks 
(FLMN), as well as proposed future protocols such as B-ISDN, enhancing greatly 
the interoperability of networks supporting different protocols. 

25 Currently, the predominant CCS is known as Signalling System Number 7 (SS7), 
defined in the ITU-T (International Telecommunications Union - Technical) 
recommendations starting with Q.700. SS7 is a packet switched system occupying 
one time slot per frame of the Time Division Multiple Access (TDMA) E.l or T.l 
transmission fomiats (the other time slots being available for user data). Individual 

30 signalling message packets (datagrams) are associated with respective individual 
telephone calls. As only a relatively small amount of signalling information is 
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associated with a single telephone call, a single SS7 channel is able to handle all 
signalling between two network nodes (tenned "signalling points") for several 
thousands of calls. It is noted that the route taken by a signalling message in the 
SS7 network may be the same as that over which the associated telephone call is 
5 established, or it may be different. 

As already noted^ SS7 (along with other CCS systems) is able to support a number 
of different telecommunications protocols (e.g. PSTN, ISDN, PLMN). In signal 
processing terms^ SS7 comprises a Message Transfer Part (MTP) which deals with 
the physical transfer of signalling information over the signalling network, i.e. 
message formatting, error detection and correction, etc, and user parts and 
application parts which allow several "users^' (i.e. ISDN User Part, Telephony User 
Part, etc) to send signals in'the same signalhng network. 

SS7 makes use of addresses known as Point Codes to route signalling data tlirough 
the "visibility area" of a telecommunications network, the visibility area typically 
being the network itself together with the interfaces between the network and 
"foreign" networks under the control of other operators. A Point Code is placed in 
the header of a signalling packet and is examined by a network signalling point (SP) 
upon receipt of the packet to determine the next hop for tlie packet en route to its 
destination. 

In an SS7 network, any change in the Point Code allocation within the visibility 
area requires the operator to update the Point Code database (or routing table) 
25 which exists in each SP of the network. This however adds significantly to the 
maintenance overheads of the network. The dedicated nature of SS7 makes it in 
general expensive to install and maintain (in relation to both hardware and 
software), a significant barrier especially to prospective new telecom operators. 
Furthermore, as an SS7 network occupies bandvridth on TDM A frames of the 
30 E. 1/T. 1 transmission protocols (one slot per time frame), the bandwidth available 
for actual user call data is restricted. Yet another disadvantage of traditional 
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signalling architectures is that the interoperability of SS7 networks is limited due to 
the dedicated nature of the MTP physical layers. 

Summary of the Present Invention 

It is an object of the present invention to overcome or at least mitigate the above 
noted disadvantages of existing telecommunication signalling systems. 

According to a first aspect of the present invention there is provided a method of 
transmitting signalling information between signalling points of a 
teleconamunications system, the method comprising transmitting signalling 
information between said signalling points via a IP based network. The method 
preferably including the steps of transmitting signalling information from a first 
signalling point to a first gateway, formatting the signalling information at the first 
gateway into a format suitable for transmission over an IP network, transmitting the 
formatted information from the first gateway to a second gateway over an IP 
network, receiving the formatted information at the second gateway and recovering 
therefrom the original signalhng information, and transmitting the recovered 
signalling information to a second signalling point. 

Embodiments of the present invention enable the separation of information for 
transmission through the system into call information and signalling information. 
The use of the IP based network for transmitting signalling information releases 
capacity in the originating system for use by call information. In addition, the use 
of the IP network reduces the need for conventional signalling infrastructure 
(although this may still be used in part). IP based networks offer increased 
flexibility (e.g. routers of the network have self-updating routing tables) and 
reduced operating, maintaining, and engineering costs in comparison with 
conventional telecommunications signalling networks. 
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Preferably, the signalling information being associated with a subscriber-to- 
subscriber voice or data traffic channel carried by a first transmission network. 

Preferably, said first transmission network is a circuit switched network, using for 
5 example PSTN, ISDN, or PLMN protocols, or a combination of these protocols. 

Preferably, said signalling points between which the user call information and the 
signalling information is transmitted are switching points (e.g. exchanges) of the 
telecommunication system, or signalling transfer points. The IP based network may 
10 also be used inter alia to transmit signalling information to and from Intelligent 
Network nodes. 

Signalling information may be transmitted between said signalling points in part via 
a packet switched signalling netwwk different from said IP based network, 
15 signalling information being converted from one format to another at the network 
interfaces. For example, said packet switched signalling network may be a common 
channel signalling network such as a Signalling System No. 7 (SS7) based network. 

In a preferred embodiment of the present invention, signalling information is 
20 transmitted between a group of locally arranged signalling points using an SS7 
network. Signalling information intended for signalling points outside the local 
area is transmitted to a gateway node which provides an interface between the SS7 
network and the IP network. In the same way, the gateway node provides an 
interface for signalling information transmitted through the IP network to a local 
25 signalling point. 

Preferably, the signalling data transmitted through the IP network comprises 
signalling information associated with call set-up and call tennination in the first 
transmission network of the telecommiinications system. Signalling information 
30 relating to call charging may also be transmitted through the IP network. 
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According to a second aspect of the present invention there is provided an apparatus 
for transmitting signalling information between signalling points of a 
telecommimications system, the apparatus include an Internet Protocol (IP) based 
network forming at least part of a transmission link between said signalling points, 
and means for transmitting signalling information between said signalling points via 
tiie IP based network. The apparatus preferably further include a gateway device 
coupled to a signalling point and also to an Internet Protocol (IP) based network, 
wherein the gateway device is arranged to receive signalling information from said 
signalling point coupled thereto and to convert that information into a format 
suitable for transmission over the IP network and to perform a reverse conversion 
for signalling information from the IP network. 

Preferably, the gateway device is a Signalling System No. 7 (SS7)/Intemet Protocol 
(IP) gateway device. 

In certain embodiments of the present invention, the gateway devices of the 
apparatus are standalone devices. In other embodiments, however, the gateway 
devices may be integrated into a signalling point or a signalling transfer point. 

The gateway nodes may be coupled to the IP network via respective Internet Access 
Servers. Alternatively, the gateway nodes may be coupled directly to the IP 
network. 

Preferably, the gateway nodes are coupled to respective signalling points/signalling 
transfer points via PCM or TDMA links, e.g. E.l (2Mb/s, 32 channels) or T. 1 
(1.5Mb/s, 24 channels). 

Preferably, the gateway nodes are coupled to respective lASs via packet switched 
data links, e.g. using ethemet or ATM. 
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The gateway devices may be provided with conversion means for converting 
between the ISUP messaging format and the SIP messaging format; between an 
H,323 messaging format and the SS7 call set-up format, between ISUP and a 
network access server control protocol, e.g. etheric; or between ISUP and a voice- 
5 over-IP control protocol, e,g. Q.767++. 

The gateway devices may be provided with an interface for tunnelling SS7 
application part messages over IP. For example, the gateway devices may each 
have one of the following protocol stacks arranged on the SS7 and IP sides: 



SS7 side 


IP side 


ISUP/MTP 


ISUP/IP 


MAP/TCAP/MTP 


MAP/TCAP/IP 


INAP/TCAP/MTP 


INAP/TCAP/IP 



10 

The gateway nodes may be arranged to determine the IP routing address for a 
received message or series of messages from one or more of the Signalling Link 
Selection + Service Information Octet, Subsystem number, and Global Title 
Translation, 

15 

Preferably, the signalling information is associated with a subscriber-to-subscriber 
voice or data traffic channel carried by a first transmission network. 

According to a third aspect of the present invention there is provided a method of 
20 communicating voice and other user information between a pair of end users, a first 
of the end users having a circuit switched connection to a telecommunications 
network and the second of the end users having a packet switched connection to an 
IP network, the method comprising exchanging signalling information between the 
teiecommimi cations network and the IP network via a gateway device arranged to 
25 convert the signalling data between a voice-over-IP format and an SS7 format. 

Brief Description of the Drawing:s 
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For a better understanding of the present invention and in order to show how the 
same may be carried into effect reference will now be made, by way of example, to 
the accompanying drawings, in which: 
5 Figure 1 illustrates schematically a telecommunications system comprising 

two interconnected telecommunications networks; 

Figure 2 illustrates functionally the architecture of a gateway device of the 
system of Figure 1 ; 

Figure 3 illustrates schematically the signal processing layers of the SS7 
10 protocol; 

Figure 4 illustrates the processing layers present at a gateway node of the 
system of Figure 1; 

Figure 5 illustrates the flow of signalling data associated with call set up and 
termination in the system of Figure 1; and 
15 Figure 6 is a flow diagram illustrating the signalling process employed in 

the system of Figi:ire 1. 

Detailed Description of Certain Embodiments 



20 A telecommimications system in which the present invention may be employed 
typically comprises one or more interconnected telecommunications networks. 
These networks may make use of the same teleconmiunications protocols (e.g. 
ISDN, PSTN, PLMN) or may use different protocols. In addition, the networks 
may be operated by the same or by different operators. However, the networks 

25 have in common that they use Signalling System No.7 for communicating 
signalling information between internally located signalling points (SP). 

Considering Figure 1, this illustrates a much simphfied telecommunications system 
comprising only two telecommunications networks 1,2. Both of these networks 1,2 
30 are assumed to be Integrated Digital Services Networks (ISDN). Each network 
comprises a number of switching exchanges 3 interconnected by trunk lines 4. In 
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addition, a trunk line 5 provides a link between exchanges 3 of the two networks 
1,2. 

In order to connect a call, placed from a first subscriber telephone 6 (A-subscriber) 
5 to a second subscriber telephone 7 (B-subscriber) connected to local exchanges of 
the respective networks, it is necessary for the system to reserve a traffic channel 
between each of the four illustrated exchanges 3, using the trunlc lines 4,5. Each 
traffic channel is a circuit switched channel, i.e. comprising a reserved time slot in 
each consecutive transmission frame, and as such the network through which a call 
10 is routed is referred to here as a "circuit-switched network". 

As already mentioned above, conventionally, the interexchange signalling required 
to set up the various circuit switched channels is conveyed by SS7. In the system of 
Figure 1, an SS7 network 8 is provided in each of the telecommunications networks 

15 1,2. Each SS7 network 8 handles the flow of signalling information between 
signalling points (e.g. exchanges 3) of the associated network. Signalling 
information may be routed directly between two signalling end points, or it may be 
routed through intermediate Signalling Transfer Points (STP) 9. It will be 
appreciated that although the SS7 networks are illustrated in Figure I as being 

20 distinct from the circuit switched network, the SS7 networks may make use of the 
trunk lines 4 for transmitting signalling data, and that the STPs 9 may be associated 
with respective exchanges 3, 

Each of the networks 1,2 comprises a gateway device 10 which provides an 
25 interface for the SS7 network 8 to an IP network 11 , In Figure 1 , the gateway 

devices 10 are coupled to the IP network 1 1 via respective Internet Access Ser\^ers 
12, although it will be appreciated that tliis coupling may be achieved directly 
without intervening Internet Access Servers 12. 

30 It is noted here that the term "IP network" is intended to include networks utilising 
the current de facto IP standard as defined by the Internet Engineering Taskforce or 
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a future derivative thereof (including the TCP or UDP protocol layers). The 
network 1 1 may be a closed network under the control of the telecommunications 
network operator(s), i.e. an intranet, or an open network accessible through the 
World Wide Web (i.e. the Internet). In either case, the substitution of the IP 
5 network for a significant part of the SS7 network provides a number of significant 
advantages^ chiefly a reduction in the signalling traffic and processing required in 
the conventional telecommunications network and replacement of expensive, 
dedicated telecommunications infrastructure with low cost, flexible datacom 
infrastructure. 

10 

For each of the networks 1,2, the gateway device 1 0 is coupled on the one side to 
the Internet Access Server 12, and on the other side to STPs 9 of the SS7 network 8. 
Whilst the gateway device 10 may be connected to every STP 9 of the SS7 network 
8, it is preferred that connection is made to only a subset of all STPs 9 of the SS7 
1 5 network 8, such that signalling information to be transmitted between a give STP 9 
and the gateway device 10 may require routing through one or more intermediate 
STPs 9, Figure 2 illustrates schematically a possible ai-chitecture for the gateway 
devices 12. 

20 It will be appreciated that signalling information to be transmitted from a signalling 
point of one network 1,2, to a signalling point of the other network, tlirough the 
TCP/IP network 11, requires protocol conversion at both of the gateway devices 10. 
More particularly, it is necessary to process signalling messages such that the 
physical message construction, and associated error detection and correction 

25 processes etc, are appropriate for the medium over which the message is next to be 
transmitted. 

Figure 3 illustrates the seven layers (or levels) which compose the SS7 protocol 
These layers will not be described here in detail, but rather the reader should make 
30 reference to the ITU-T recommendations starting with Q.700. It is sufficient here to 
note that layers 1 to 3 provide the physical, datalink, and network layers, whilst 
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layers 4 to 7 provide user parts and application parts which are generally network 
specific (in particular, the TCAP provides transaction capabilities for servdces such 
as INAP, MAP, OMAP, etc.). 

5 Figure 4 illustrates the processing layers which are provided at the gateway device 

10 in order to provide for the conversion of signalling messages between the SS7 
protocol and the TCP/IP protocol On the SS7 network side of the interface, there is 
provided the MTP of the SS7 protocol, whilst on the TCP/IP side the MTP is 
replaced by TCP/IP protocol layers. Signalling messages received at the gateway 

10 device 10 from the SS7 network 8 are thus processed through the MTP to retrieve 
the signalling information originally generated within an SP of the SS7 network by 
a user part. 

At the gateway device 10, this user part generated data is passed by the MTP to an 
15 intermediate processing layer (identified by reference numeral 13). This layer 13 
adds to each signalling message a header (9bits) indicating the number of octets 
which the message contains. The processed messages are then passed to the TCP/IP 
protocol layers where they are organised for transmission over the TCP/IP network 

1 1 via the IAS 12. A single TCP/IP datagram may contain several signalling 

20 messages, such that the datagram has the structure illustrated in Table 1 below, and 
where SIF is the Signalling Information Field and SIO is the Signalling Information 
Octet, 

In the same way, when signalling data is received at a gateway device 1 0 from the 
25 IAS 12, the signalling information is processed through the TCP/IP layers to 
recover the user part generated data, with the signalling message length header 
being removed in the intermediate layer 13, before passing the data to the MTP in 
preparation for transmission over the SS7 network 8. 

30 It is noted that Figure 4 illustrates a user part(s) layer above the MTP and TCP/IP 
layers. However, this layer is not normally utilised in the gateway device unless the 
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device is directly connected to a switching exchange 3 such that signalling 
information can be passed directly from the user parts (e.g. TUP, ISUP, etc.) to the 
TCP/IP layers and vice versa, 

5 It will also be appreciated that whilst signalling messages are routed in the SS7 
network using SS7 Point Codes, messages in the IP network are routed using IP 
addresses. Gateway devices may therefore be provided with a database mapping 
point codes to IP addresses, using dynamic updating if necessary. 

10 Figure 5 illustrates tlie flow of signalling information associated with set up and 
termination of a call between the two telephones 6,7 of Figure 1, where the 
signalling points are identified using the same symbols as ai-e used in Figure 1 . 
Figure 6 is a flow diagram illustrating the signalling process described above. 

15 It will be appreciated by the person of skill in the art that modifications may be 

made to the above described embodiments without departing from the scope of the 
present invention. For example, whilst the user voice or data channel has been 
described above as being a circuit switched channel (E.l/T.l), this channel may be 
provided, in whole or in part, by a packet switched channel, e.g. where the call is 

20 made from or to a mobile telephone registered with a mobile network utilising the 
proposed General Packet Radio Service (GSM phase 2+). 
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IP header 



TCP header 



Octets, 9bits 



Spare, 7bits 



8n (2=>n=>272 



SIO, Sbits 



SIF 



Octets, 9bits 



Spare, 7bits 



SIO, 8bits 



SIF 



8n (2=>n=>272 



SIF cont. 



Table 1 
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Claims 

1 . A method of transmitting signalling information between signalling points 
of a teleconcununications system, the method comprising transmitting signalling 
information between said signalling points via Internet Protocol (IP) based network. 

2. A method according to claim 1, further comprising transmitting signalling 
information from a first signalling point to a first gateway. 

3. A method according to any of the preceding claims, fhither comprising 
formatting the signalling information at the first gate^vay into a format suitable for 
transmission over an IP network. 

4. A method according to any of the preceding claims, further comprising 
transmitting the formatted information from the first gateway to a second gateway 
over an IP network. 

5. A method according to any of the preceding claims, further comprising 
receiving the formatted information at the second gateway and recovering therefrom 
tlie original signalling information. 

6. A method according to any of the preceding claims, further comprising 
transmitting the recovered signalling information to a second signalling point. 

7- A method according to any of the preceding claims, wherein the signalling 
information being associated with a subscriber-to-subscriber voice or data traffic 
channel carried by a first transmission network. 

8. A method according to claim 1, wherein said first transmission network is a 
circuit switched network. 
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9. A method according to any of the preceding claims, wherein said signalling 
points between which the user call information and the signalling information is 
transmitted are switching points of the telecommunication system. 

5 

10. A method according to any of the preceding claims and comprising 
transmitting signalling information between said signalling points in part via a 
packet switched signalling network different from said IP based network, signalling 
information being converted from one format to another at the signalling network 

]0 interfaces. 

11. A method according to claim 10, wherein said packet switched signalling 
network is Signalling System No. 7 (SS7) based network. 

15 12, A method according to claim 1 1 and comprising transmitting signalling 
information between a group of locally arranged signalling points using an SS7 
network, whilst transmitting signalling information intended for signalling points 
outside the local area to a gateway device which provides an interface between the 
SS7 network and the IP network. 

20 

13. A method according to any of the preceding claims, wherein the signalling 
information transmitted through the IP network comprises signalling information 
associated with call set-up and call termination in the first transmission network of 
the telecommunications system. 

25 

1 4. An apparatus for transmitting signalling information between signalling 
points of a telecommunications system, the apparatus comprising: 

an Internet Protocol (IP) based network forming at least part of a 
transmission link between said signalling points; and 
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means for transmitting signalling information between said signalling points 
via the IP based network. 



15. An apparatus according to claim 14, further comprising a gateway device 
5 coupled to a signalling point and also to an Internet Protocol (IP) based network, 

wherein the gateway device is arranged to receive signalling information 
from said signalling point coupled thereto and to convert that information into a 
format suitable for transmission over the IP network and to perform a reverse 
conversion for signalling information from the IP network, 

10 

16. An apparatus according to claim 15, wherein the gateway device is a 
Signalling System No.7 (SS7)/Intemet Protocol (IP) gateway device, 

17. An apparatus according to claims 15 or 16, wherein the gateway device is a 
1 5 standalone device. 



18. An apparatus according to any one of claims 15-17, wherein the gateway 
device is integrated into respective signalling point. 

20 19. An apparatus according to any one of claims 15-18, wherein the gateway 
device is coupled to the IP network via respective Internet Access Server (IAS). 

20. An apparatus according to claim 19, wherein the gateway device is coupled 
to respective IAS via packet switched data links. 

25 

21 . An apparatus according to any one of claims 1 5-20, wherein the gateway 
device is coupled to respective signalling point via PCM or TDMA links. 

22. An apparatus according to any one of claims 15-21, wherein the gateway 
30 device is provided with conversion means for converting between: the ISUP 



wo 00/19694 



16 



PCT/FI99/00790 



messaging format and the SIP messaging format; an H.323 messaging format and 
the SS7 call set-up format; ISUP and a network access server control protocol; or 
between ISUP and a voice-over-IP control protocol. 

5 23. An apparatus according to any one of the claims 15-22, wherein the gateway 
device may be provided with an interface for tunnelling SS7 application part 
messages over IP. 

24. An apparatus according to any one of the claims 15-23, wherein the gateway 
10 device is arranged to determine the IP routing address for a received message or 

series of messages from one or more of; the Signalling Link Selection + Service 
Information Octet; Subsystem number; and Global Title Translation. 

25. An apparatus according to any one of the claims 14-24, wherein signalling 
1 5 information is associated with a subscriber-to-subscriber voice or data traffic 

channel carried by a first transmission network, 

26. A method of communicating voice and other user information between a 
pair of end users, a first of the end users having a circuit switched coimection to a 

20 telecommunications network and the second of the end users having a packet 
switched connection to an IP network, the method comprising exchanging 
signalling information between the telecommunications network and the IP network 
via a gateway device anr-anged to convert the signalling databetw-een a voice-over- 
IP format and a SS7 format. 
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Figure 1 
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Wcndl I- Weinstein 


34,456 


Robert G. Mulcai 


28,531 


Richard J, McGrafli 


29,195 


Mary Ann DillahimLy 


34,576 


Geoi'ee A. Hovancc, Jr. 


2S,223 


Matthew L- Schneider 


32,814 






J nines A. LaBarrc 


28,(532 


MLchael G- Savagts 


32,596 


iiiiiiiiiiin 




E. Joseph Gi?55 


23,510 


CeraW F. Swikk 


30,U3 


21339 




R. Danny Huntington 


27,003 


Qiarlcs F. ■Wielaiid EI 







and-' 



Address all correspondence to: 




21839 



Address all telephone calls to: 



■Ronald L. Grudziecki, Bsq. 

BlIRKS, DOANB, SWECKER Sc MaTHIS, LX-P- 

P.O, Box 1404 

Alexandria, Virginia 22313- 1404 



Steven M. duBois 



al (703) 836-5620. 



r hereby declare thai all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further ilial these statements were made with the knowledge that willful false sLaLe- 
ments and the like so niade arc punishable by fine or imprisonnient, or both, under Section 1 001 of Title 18 of the United 
Stales Code and that such willful false statemeJUs may jeopardize the validity of the application or any palcnt issued tberepn. 
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17/05 '01 TO 14:19 FAX +358 9 2992450 



L M ERICSSON 



iiooe 



COMBINED DECLARATION FOR PATENT APPUCATION AND POWER OF ATTORNEY (CONT'D) 
(Inc{ud^& R©f0rence to Provlsiortal and PCT International AppEications) 



Attorney's Docket No, 
0(27566-025 



HtJLL NAME OF SOLJ? Ok FIRST INVENTOR 
Tomas MECKLIN 


SIGNATURE 


DATE 


EESIDENCE ^ 
Ualtsolahdentic U E. FIN-02720 Espoo, FINLAND 


"CITIZENSHIP 
Finnish 


POS-r OFFICE ADDRESS 

LaaksolahilcnVie 11 FIN-02720 Bspoo. FINLAND 


FULL NAME OF SECOND JOINT INVENTOR, IF ANY 
Vcli-Pckka HEINONEN 




DATE 


Ajurmku ja 5 D 32, FIN^02600 EspocVlNLAND T K 


CniZENSHIP 
Finnish 


POST OFHCE ADDRESS ^ 
Aiurinkuia 5 D 32, FIN-02600 Esooo. FINLAND 


FULL NAME OF THIRD JOINT INVENTOR, IF ANY 

Roser Raimond FORSTROm ' 


^^^^^^^^^ 


DATE 


RESIDENCE ^ / / 
Skoiaiissvagen S, FIN-i0410 AminneforX FINLAND V A-X. 


crriZENSHip 

Finmsli 


I POST OFHCE ADDRESS 

Skoian^'SvilAen 8, FIN-10410 Aitiinnefors, FINLAND 


^ FULL NAME OF FOURTH JOINT INVBNTOR, IF ANY 
; Leif EiikBj6RKLXIND 


SIGNAWRE^ . 




i "REanfiENtE ^ // 
; Ayaruuskata 3 H 150, HN-02210 EspooNflNl^lSr) V 


CITIZENSHIP 


] POST OFFICE ADDRESS 
Avaniuskatu 3 H 150, FIN-022iO F-spoo, FINLAND 


. FULL NAME OF FIFTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


^ RESIDENCE 


CniZENSHtP 


: : POST OFTICE ADDRESS 


FULL NAME OF SDCTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF SEVENTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRF^SS 


FULL NAME OF EIGHTH JOINT INVKNTOR, IF ANY 


SIGNATURE 


DATE 


l^IDENCE 


CITIZENSHIP 


POST On^ICE ADDRESS 



.0^ 
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